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" There has been a growing inferegf In applled research focused on
Invesflgafing possible changes in énxiefy of athletes as a function of
time to competition (7, 8, 9, 13, 14) and examining specific anxiety-
arousing situations in compef!five sports and related physicéi activities
(2, 6). In these studies, a whole variety of validated anxiety invenforiés
(Cattel | IPAT.anxieTy scale; Scheirer and Cattell IPAT-8 parallel form
anxiety battery; Mandler and Sarason test anxiety quesfionnairé) along with
a number of specific "self-constructed" anxiety inventories developed by
the researchers themselves have been used in measuring state anxiefy
phenomena in athletes. State anxiety of participants in afhlefics and

physical activities occurs in response to a very specific set of anxiety-

arousing stimuli, i.e. athletic competition and/or participation in new
physical environment. Thus, state anxiety is situationally determined and | o :
transitory in nature. It is in distinct confraéf-fo.fhe trait anxiety

construct which represents a generally acquired behavioral disposition

which is relatively stable condition of an individual. |In an'exceilenf | R
review of this subject area Martens (I1) broughf_up numerous methodological
weaknesses inherent in this type of research in competitive sports and
physical activities. The major problem, it seems, stemmed from the fact

that there was no appropriate theoretical mode! which would accﬁunf for bofh
types of ‘anxiety experienced by participants, sfafe‘and trait anxiety, and
Thaf there were no appropriate instruments available which would measure them.
Since this research failed to distinguish between situational anxiety and
anxiety proneness, considerable semantic confusion and équivoéal research

results have been produccd. MNamely, the instruments basically designed to




assess. trait anxiety (IPAT anxiety scale, IPAT-8 parallel form anxlety battery)
have beéﬁ”ﬁsegmwrongly in assessing state anxiety. Other, "self-constructed"
anxiety an;nfories designed for measuring specific anxiety in gubJecfs,

lacked sufficient validity and reliability which added to the scepticism
regarding the results of this research.

Recent developﬁeﬁfs in anxiefy.fheory, particularly the Spielberger
Trait-State Anxiety Theory, have a vast potential in improving the rese;fch
on anxiety of participants in competitive sports and related physical activities.
In this theory, two different anxiety constructs are defined as State anxiety
and Trait énxiefy. State anxiety is conceptualized by Spielberger (17:39)
as "... . a transitory emotional state or condition of the human organism
that varies in intensity and fluctua+es over time. This condition is
characterized b& subjective, consciously perceived feelings of tension and
apprehension, andbacfivafiﬁn of the autonomic nervoqs‘sysfem.ﬁ Fur¥ﬁermore;
State anxiety will be low in non-sfressfui and non-threatening circumstances
In which an existing danger is not perceived as +hrea;ening.‘ It will be high
in circumstances that are perceived by an individual to be'fhreafening.

Trait anxiety, on the other hand, ". . . refers to relatively stable
individual differences in anxiety proneness. . ." {17:39), i.e., the
disposition to respond with State anxiety in sifuafions.which afe appraised
by the individual as threatening.

‘Furfhermore, in Spielbergar's framcwork‘ofwanxiefy, stressor stimuli
that evoke psychological threats to self-csteem and produce'aifferenflal
levels of State anxiety in persons ar; given special considoration. High
Trait anxiety individuals arc, in Tbis contast, described as morc sel f-

deprecatory and as persons who fear faiture. Therefore, they are hypo-




thesized to manifest higher Ievéls of State anxiety in sifqaflons Thafvinvolve
psychological threats to self-esteem. Since it Is reasonable to assume that
athletic competition is one such stressor stimulus to all participants, this
hypothesis should also hold in an afhlefic-envifonmenf. |

It Is imborfanf to nofelfhaf another variable has been added Tolfhe
research on anxiety of afhiefeé. This variable, State anxiety of the person,
Is transitory in nature and is characteristic of an afhfefe in terms of his
attitude towards stressful competitive situation. For this reason, a new
iﬁsfruﬁenf of measuring State anxiety would seem to be necessary; a measure
that would éffend to both the dispositional and situational reactions of an
athlete in stressful and non-stressful situations.

Spielberaer (18) has recently developed an inventery, STAl (State-Trait
Anxiety Inventory) with two separafe<scalés which msasure situational State
anxiety and dispositional or Trait anxiety.

The purpose of this study was twofold: I..To agsess the power of STAI
in discriminating State anxiety levels of athletfes in non-sT}essful and
stressful athletic environments; 2. To examine the validity of Gpielbergef's
Trait-State Anxiety Theory in éompefifive athletic environment. The theory
predicts differences in State anxiety in individuals who differ in Trait

-

anxiefy.'

Mothod

Over 300 hiqgh school football and basketball players who parfiéipafed
in the 1973/74 Edmonton Senior and Junior High Schools' Football Leaque and
t+he 1973/74 Edmonton Senior Hiah Schools' Boys Basketball Leaque, were the

subjects (Ss) of this study. At the senior football level, two éify
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regional divisions, South and Morth, were played. Since the lnvesflgéfcr
wanted to include only those teams from the tuo divis}ons-fhaf had a fair
chance to make the playoffs, the selection of three Nb?fh side teams and
four South side teams was based on the pre-season predictions of the éfrengfh ,
of the teams by the coaches and sports writers in the Edmonton dpiIQVnews—
paper, the Edmonton Journal. The three junior fodfball teams were included
only because the respective head coaches expressed inferes¥ in this research
and wanted to be inéluded. In total, 15 Senior and 15 Junior teams partici-
pated in the two leagues. There were eight Regﬁlarrgeaéonvgames played.
"~ In contrast, the basketball data were collected starting at the mid;poinf of
the Regular Season with eight games remaining. Out of 16 competing teams,
|4 participated in the present research. |

The degign of the study called for repeafed.adminisfrafion of STAI State
anxiety scale to all Ss in three different experimental athletic environments
'whichrwere either stressful or non-stressful in nature: Practice environmen+,
Reqular Season competitive environment, and Playoff competitive environment.
The criterion for a stressful condiffon was that the State anxiety scale was
administered to the Ss approximately one half hour or less before the game in .
the locker room where The Ss were changing{ "The test was administered for the
most part within minutes of actual competition. The-criterion for a non-stressful

condition was that the testing was done during a practice session at least one weck

before any competitive game situation. Generally, only two attempts were made to
secure Practice State anxiety scores. Since some of the 5s Skipped practice on
the day of the test administration, oniy one Pracfiée Sfafé-ahxicfy score was

available on these Ss for statistical treatment. STAlI Trait anxiety scale was,




however, typlcally administered at regular team meetings in Thé classroom
or locker room environment before commencement of the Reqular Season., The _  €
retest on Trait anxiety scale was administered to most of the Ss during the |
playing season or immediately after the séason.

Although it was hoped to secure the information on Sfafe.anxiefy of
all Ss from all the games TheZ played, this was not posﬁible to achieve.
The most common reasons for missing some data were: [I. S forgot to fill
out the questionnaire; 2. S quit the team during the seéson; and 3. there
waé not enough time to fill out the questionnaire. The following criteria

were used in selection of Ss for statistical analysis: Ss who failed to

obtain four or more State anxiety scores during Regular Season and Ss who

failed to qualify for the Playoffs vere excluded from further rescarch.

Due to the sinqgle game eiimination competition in the Playoffs, one or more

State anxiety scores for each S were necessaryvif the S was to be included

in further analysis. The only exception to this wefevSs involved in Junior

footbail. None of the three teams included in this research qualified for

Playoff competition; therefore, only the effects of two experimental

conditions on State anxiety of these Ss were investigated.

Since typically, more than one State anxiety score was obtained for

-

each S in any one of the experimental conditions, the S's mean State anxiety

-

value for each experimental condition was computed. These mean State

anxiety values were then treated sfafisficélly with a series of two factor

ANOVA with repcated measures on one factor. Chandqs in mean State anxiety

values as a function of Trait anxiety and experimental conditions were

also presented schematically. Conciusions of the study were based on the

.0l probability level of significance.




Two T?alf anxiety groups of Ss were studied: high Trait anxiety Ss

(HT Ss) and low Trait anxiety Ss (LT Ss). These two groups were differenti-
ated on the basis of the mean Trait anxiety computed for the respectlive groups.
of Ss examined in this study. Since some of the Ss were retested on Trait

anxiety, the mean values were used in statistical analysis. e

Results
l The effects of Trait anxiety and Experimental Conditions on State

anxiety were evaluated in Table I. In Figure-1, changes in Sfafe'anxiéfy

for HT Ss and LT Ss were plotted as a function of the Experimental
| Insert Table |
Conditions at two levels of competition in football and one level éf
competition in basketball. All graphs demonstrate differences betwéen the
Insert Figure |

two groups of Ss with the HT graphs running higher than LT graphs in all

Experimental Conditions. These differences were all signifiéanf as Indicated

by significant F values for Trait anxiefy'in Table I.
All HT aqd LT graphs do show a sharp increase in State anxiety from

their low in Practice and level off at Regular Season and Playoffs (as
indicated earlier, there were no Playoff scores available for Junior football).

-

. These changes in State anxiety were all significant (see Table I: all F

R T R S SR T

values for Experimental Conditions were hiéhly significant) with the
- significance lyinq between Practice and Regular Season. This was also

Indicated by Scheffe's post hoc multiple comparison analyses,




Discussion

‘The resulfs of this study indicated that athletic competition is a
stressful environment to the participants. |t evoked éigniflcanf elevations
in State anxie+y 1mmedia+er prior fo the contest. It was consistently
observed that significant rises occurred between Practice ana Regular Season,
but stabilized over the two stressful competitive conditions, Regular Season”™
and Playoffs. This observation ié in agreement with previous research (3, 4,
5, 7, 9, 12) which demonstrated changes in anxiety, emotional s?resses; and
reactions in athletes in compefifion which were measured with séveral
di fferent ps?chological instruments.

Tutko has, on the basis of clinical reséérch, speculated, ;onfrary
to the results of this study, that ". . . the more crucial The cqnfesf, the
higher the degrée’of anxiety." (19:917). |Intuitively, Playoff competition
may be regarded as a more crucial contest than Regu[ar Season competition
because it decides;fhe eventual winnert Every confesf is ;mporfanf and by
losing, further cbmpefifion-is Terminafédﬂ;tAaqtjionalIy, only the best
teams remain and winning becgﬁes prégreséivély;ﬁsfgﬁdffficulf. Therefore,.
the longer a team (of a player) stays in Playoff competition the greater,
it wéuld appear,‘js the psychological threat of sugh éompefifion to the
individual members of the -team. The same reaéoning would apply to
championship contests and Tournaménfs. Thgiresulfs of the present study, -
however, contradict Tutko's épeculafion since State éhxiefy in. Senior High
School football and basketball where Playoffs occurred, did not demonstrate
any changes from Reqular Season competition-to Playoff competition.

| To reconcile the obvious disagreement between the results of this

study and Tutko's speculation, another variable, playing performance of the

-
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athlete in such psychologically‘iﬁfcnsified conditions, has to be {nfrddubed.
The most popular concept to explain the Eelafionéhip befWeen anxiety and m§fof
.performance in athletics has been the inverted U concept r, 15, Ié) which
has In turn been exp]ained in terms of Duffy's arousal theory. These
Theoriés suggest that there is an optimal activation or eﬁofional arousal
point (or possibly a }ange) at which an individual»perférms,well.' When
one experiences a higher or lower activation level thch obviously differs
from the optimal level, then the perfbrmance of this individual is impaired.
Theoretical ly, then, although elevation in State anxie;; in Playgffs and
other champioﬁship competitions over and above the optimal level réquired
by the inverted U hypothesis is qu}fe possible, it is élevafed.af the
expense of a decrease in oerformance. The results of this sfﬁdy suagest
that the relafioﬁship between pre-competition State anxiety and performance
of athletes is a stable one. Once it is established during the Reqular
Season, it is maintained throughout Playoffs;' This finding is fhus in
disagresment with Tufkg's'sneculafion and -agrees with Sincer who states that
". . . the highly proficient athlete is one who demonstrates not only sunéfb‘
skills, but also emotional contral under all sorts of circumsfancos." (16:125).
In Figure |, sianificant differehccs in State anxiety bef&een the LT Ss
and HT Ss over.fhé experimental conditions are demonstrated. These differences
are significant in all three insfahces. These results were in agreement with
Spielbérger's Trait-State Anxiety Theory and confirmed the aeneral notion of
leading sport psychologists (1, 15, 16) that HT 5s are liable to show hiaher
elevations in pre-competition Gtate anxiety fhnn LT 55. Furthermore, it is

interesting to note that the vertical differences in State anxiety between

the LT Ss and HT Ss romained very stable. In competitive situation both

10
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i, groups' State anxiety Increased by the same amount on the State anxiety scale.
It could be arqued that since the HT Ss did, throughout the competitive season,
remain on the respective teams, they must have most likely done their assign-

ments safisfécforily. This indicated that an increase In State anxiety from

its practice leve! was preferable for both grdups, LT Ss and HT Ss, In compefl}
tive situation. This indicated that an increase in State anxiety from its
nractice level was preferable for both groups, LT Ss and HT Ss, in éompeflfive
situation. VThis agreed with Singer's statement that ". . . a certain amount

of anxiety acts fo prepare the athlete for competition." (16:127). The prac-
tical implications of Tﬁis observation are important, because it is generally

believed that HT athletes are easily aroused and in competition tend to be

over-arcused, whereas the opposite is true for LT Ss. Therefore, HT Ss have
to be calmed down and LT Ss have to be activated for the purpose of bringing
both groups to an opffmél level for an optimal performance (16:127). The fact
ThaT,HT Ss did stay on the team suggests that TheirAperformance was not impaired
by elevations in State anxiety prior to competition. On Thé contrary, they
performed just as well as‘did LT Ss. This suggests that LT and HT Ss do not
follow the same inverted U curve as has been traditionally assumed, but that
there are at least fWO‘SUthCUFVGS, one for the HT‘Ss and one for the LT Ss.
The two curves are p|acegdaf di fferent levals on a State anxiety scale
continuum, Thus, differenfial pep Talksf one for the LT 3s and one for HT
Ss, as often suqaaested in athletics, would seem to be redundant. l!lowever,
this does not imply that an over-exéifed athlete performing very poorly is
not o possibility. This a+h|efé.would, of course, have to be approached
on an individual basis.

From aforeaoina it is clear Thaf the STAL State qnxioTy scale success-

ful ly measured the presence and strength of State anxiety lovels of 5s in

Q | 1.1
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non-stressful and stressful compefilee afhlefic‘sifuafions.b When malnfalhlng
the conceptual disfinéfion befween.STafé and Trait anxiety, STAl seems to

be the only appropriate tool for.research purposes, particularly in investi-
gations similar to the present one, where measures of State anxiety were
obtained repeatedly 6ver longer periods of Tgye with the same Ss. According
to Levitt, "STAl is the most carefully developed instrument, froﬁ both
Theofefical»anazmefhodological standpoints.”" (10:71). Martens (I1) has
expressed similar satisfaction and ha; recormended the instrument in this

type of research. Furthermore, the test construction prbcedures describéd

by the originators (18) are highly sophisticated and rigorous. The validating
data on the STAI presenféd by Spielberger et al (18) are clearly in accord
with Spielberger's conception of Trait-5tate Anxiety Theory. [tems contained -
in both scales have high item remainder correlations with the total scale.

The test - retest correlations for the Trait anxiety scale are reported
reasonably high, ranging from .73 to .86 while those for the State’ anxiety
scale dare reasonably Ioﬁ,'ranging from .16 to .54. The low r's for the State
anxiety scéle were anticipated, ". . . because a valid measure of State

anxiety should reflect the time of testing." (18:9). The STAl State anxiety

- scale was designed to measure specific situational~anxieties and as such it

has proved to be very useful in studying the presence and strength of pre-
competition anxiety iﬁ athletes. The STAl.State anxiety scale is brief,
casy to administer and is recommended for rcpeated testings. This makes
the instrument particularly attractive for similar research in real life

situations where an in-depth study of specific anxiety-arousing situations

in competitive sports and their influence on motor behavior is investianted.




~ Conclusions
| The major findinq; and conclusions of Tha sfudy were;
1. In response to the psychological sTress assoclafed wifh afhle*lc

compefifion, State anxnefy slgniflcanfly increased in. aII Ss. Thesen,d;

significant rnseS‘in,STaTe anxiety were 0ccurrlng between.Pracficenand

Reqular Season athletic enVironmenTs. Over The two compefifive
Experumenfal Conditions, Reqular Season and Playoff environmenfs, Sfafe fﬁ
anxiety showed sfabllnfy on senior level of compefifion.;,‘u. 7
2. High Trait Ss exhibited sionlficanfly hlgher Sfafe anxnefy Ievelsl

than Low Tralf 5s over all Experimental Condiflons.

o

£

3. STAl was succassfu!!y used in measur:ng the presence and a*reanh of
" State anxiety Icvela of Ss in non- sfrp5°ful and sfressful afhleflc

environments.
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Table I: Summary of the analyses of variance of the effects of the
- experimental conditions on pre-competition State anxiety

for high Tralt anxlety Ss and low Trait anxiety Ss.




Source of

Level and Sporf * Variance . daf -rigiA Er'
A7Trai+'(A), |- 2,278.4  37.58*
Junlor_High Error (b) 90 | 60.6 ‘ ;
Footbal | Conditions (C) I 8,348.4""I53;Il¥ o
AxC | 64.6 1.19
Error () 90 54.5
A-Trait (M) 1 1,472.8 . 15.04%
Senior High Error (b) 64 97.9
Football ~ " Conditions (C’ 2 5,003.2 126.31%
A x C 2 9.5 0.24
Error (w) 128 39.6
A-Trait (A) 1 4;|99.o 35, 14%
[Senior High . Error (b) 94 ]]9.5
Basrethall Conditions (C) 2 2,915.9 | 95.31%
AxC 2 0.6 0.02
Error (w) 88 30.6

yom

* gjanificant at .0l level




Figure |: Pre-competition State anxiety scores for high Tfalf anxiety
Ss and low Trait anxiety Ss as a function of the EXpérimenfalf

- | Conditions.
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